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(54) yCTPOnCTBO m yCTAHOBKH nilACTbl- 
PH B DBCAHHOfl TPyBE 
(57) H3o6peTen«e othocmtcji k rexHHKe 
noA3CMHoro pcMOHra CKBajDWM h npcA- 
iia3Ha<teHo una BOCCTaHOBncMHii repne- 

THSaiSIH oOCaAMUX KOJIOHH HCltTHHUX, b6- 

A»Hux H rasoBwc CKBa;piH. Uenb - noBu- 
meHKe HaABKHOCTH paOoru ycxpoltcTBa 
3a C1CT npeflOTBpaneMhJi saiuiHHHBaHMJi 
npo^HnbHuSc KOKycHboc ynopoB 9 b ro*pH- 

PCB&HHOM lUiaCTMpe (rn) 3 npH OAHOBpe- 
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MOMHoM ynpomcHiiH ero ko ic . •^vkiuim . 
YcTpoiJCTHo coAcpmuT nonyK) u-^oMry (flUl) 

1 c pnw«a;ibHMMii otbcpctuhmh l m pac- 
noJiomeiiiiwe b nojiocTM m 3 iiaTpy6Ka 
ynopbi 9. IIo KOHuan uwnHKnpHMecKHX 
yqacTKOB rn 3 paGMeweMhi HHmHHi) wecT- 

KO CBH3aHHNA C FlUI I H BCpXHllA yS/lM 

ynncTiieiiun (yV) ^, c KOTopwMH xecxKO 
coeAH:ieiibi ynopu 9* Hon PR 3 paaMcmciia 
iiopHHpyiodan ronoBKa 1A, c KOTopofl me- 
CTKO CBH3aH iikjkhhA KOHeu FHU 1 . HmdkhhA 
yy U ycTaMOBncH tia cpe3iioM 3;ieMeHTe 

Ha nm t . nOfl panHanbHWKH OTBepCTHHMH 

2 ma 1 iiMCCT B CBoeft nojiocTH nepe- 
KpuBarejib novoKa b bhac cpeaHoil aa- 
rnyiOKH 10 c *HKcaTopoM, IlpH noAawe 
xiiAKOCTH BO BHyrpeHHioJo nonocTb III 3 



coinaercn naijueimc, oOccnemtDawmee 
pacnjiipcMiie n npinnaTMe HI 3 AO nonHoro 
KOHTaKTs cro ro<J)pHpoBafnioft «iacTH k 
DHyrpeiiHefl ctciikc oOcaflHoft KonoHHbi. 
TepMeTHsauHH BiiyTpeiiHeft no.nocTn m 3 
o6ecneMHBa€TCn yy 4* B momcht kpmth- 
vecKoro AaBJieHMH HwnHiirt YY A onycKa- 
ercfl no nui 1. Oahodpcmchho npif hc- 
sitaMurenbHOM yBejiitMCHHW AaaneHUfi. cpe- 
aaercfl <l»HKcaTop aarnyoKH 10, KOTopan 
naAaer b pacQJUpeiMiyib noAocTb nill 1. 
na pacnono^KCHHyw b Heft orpaHHMHTCJib- 
Hyw KpecTOBHHy. OcBoOoKAaercH KaHan 
AHH nepcAaMH jkhakocth b ronoBKy 
Pa3MemeHHb&k b Heft oSpaTHbrfl Knanaii 15 
npH C03AaiIHH AaBACHHH 3aKpuBaeTCH, 
9 HJl. 
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HaoOpercHHe othocktch k TexHHxe 
noAoeMHoro pcMOHxa CKBaxHH^ a hmchho 
K ycT poller BaH aha BoccraHOBXieHHii rep* 

MeXHaaUHH 06CaAKbCX KOJIOHH He(^JIKbK^» 

BOAAHboc M raaoBboc CKsaxMH. 

Uejib M3o6peTeiiHii - noBwmeHHe Ha- 
AexnocTH paOoTU ycTpoftcTsa aa cmct 
npeAOTBpameHHH saiuuiHtiBaKHff ynopoB 
B luiacTMpe npH oAHOBpeMenHOM ynpo- 
qeHHH ero KOHCTpyKUHH. 

Ha 4)Hr. 1 H3o6paxeH ro(|»pHpoBaHHbiA 

rUiaCTbipb C AHJIHHApHtieCKHMH KOHue- 

BbiMH yuacTKaMH; Ha (tiHr. 2 -* paapea 
A-A Ha ^w. 1; Ha 4>Hr. 3 - paapea 15 
B-B Ha 4»Hr. 1; na <t>Mr. 4 - ycTpoflcTBO 
B c6ope c anacTbipeM, o6mHfl bha; na 

3 - nonoDKeHHe luiacTupH nocne 
rHAPaBJiHMecKoro BOSAeAcTBHH na nna- 
CTbipb; Ha 4>Hr. 6 - to me.nocne cpc- 20 
3a HHsMero ya/ia ynjioTHCHHH; na ct)Hr.7 - 
TO xe, npH ero KaiinOpoBKe AopHHpyio- 
qcA roAOBKoft b HaYanbHuft nepHOA; Ha 
4)Hr. 8 - nonoxeHHe nepexpuBaTejiH no- 
Toxa *B HOHCHT pacoBHpeHHH niiacTupH 25 
rMApaoAHqecKKM BoaAeAcTBHeM^ na 
(liHr. 9 - TO me, nocAC ero cpeaa, pas- 

p«3 . 

yCTpOMCTBO COCTOHT H3 nOJIOA IDTaH- 

rit 1 c paA>taJibHbiMM OTBepcTHHMH 2y 3C 
pacnoJioJKeHHbiMH BiiyrpM ro<J)pHpoBaHHoro 
ruiacTwpH 3, yanoB A ynjioTuenHH, 3a- 
KpeiiAeHHhTx Ha nojiOH arranre 1 b xoHue- 
Bbix iut:n«HApM»iccKHx MacTfix ro4)pMpoBaH- 
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Horo n/iacTbipH 3 h cocTonaofX na xoAb- 
ueBbDC aAacTHHHbix BxyAOK 5, ^aaieoS- 
paaHux MauKer 6, orpaHHMMTenH 7 m 
cpeaKoro orpaHHHHTenfl 8, .paaMemenHbtx 
BHe ro<t)pHpoBaHHoro anacTbipn 3 aa ya:* 

AaMM A yiUTOTlieHHH, npO(l>KAbHUX KOHyc- 

HMx ynopoB 9, pacnoAomeHHbix na nepe- 

XOAaX OT rO<t»pHpOBaHHOft X ARnHHApH- 

tiecKoA noBepxHOCTH nnacTupn 3 c o6ec~ 
^e^€KHeM HenoABOTHoro noAoweHHH mia- 
CTwpH npH cnycKe b cxaa^HHy h coaAa- 
HHH ycjioBHH ju^n paaMeqeHiiH yruioTHH- 
TenbHUx aneMearoB Bbime yriopoB b ah-* 
AHHApHMecKHx «iacTJix luiacTbipji, nepe- 
xptrfBaxenH noToxa b bhac cpesHoft aa- 
rAymxH 10 c 4)MxcaTopoM 11, ycraHOB- 
AeHHi>tx B nonoft nrranrc 1 noA ee pa- 

AHaJ1bHb(M>l OTBepCTHHMH, OrpaHHMMTeJlb- 

HoA xpecTOBHHbi 12, pacnoAomeHHoA b 

pacmHpeHHoA hojiocth 13 mraHrH 1, AOp*- 
HHpyKW^eH rHApaBAKqecKofi toaobkh 14, 
aaKpermeHHOH Ha KKXHen KoHue noAoA 
mraHrH 1, h oCpaTHoro Kjianana 15, 
paaMemeHHoro b rKApaBJiHMecKoA Aop- 
HupyiomeA roJioBxe 14. 

YcTpoAcTBo cnycxaercH Ha HacocHo- 
KOMnpeccopHboc Tpy6ax 16 x Mecry 17 
Aet^exTa o5caAHoA rpyGu 18. 

ycTpoAcTBo pa60TaeT cacayh^wm o6- 
paaoM. 

IlocAe cnycxa ycTpOHCTea b cOope 
c nAacTbipeM Ha nacocHo-xoMnpeccop- 
HUK rpyOax 16 b cxBaKMiiy k mcctv 17 



3 1A3 
A':i>eKTa B oCcaA"oft KO/iOHiie 16 iio no- 
n '■ orraMre 1 MCpea pamiajtbiibie ot- 
Bc, CTMJ! 2 BO BHyrpeHHioio ncxTOCTb nJia- 

CTbtpn 3 nOAaWT KlUlKOCTb n COJp^aiOT 

rHflpasJiMMecKoe aaBneuHe^ o6ecneMHBa- 
Kxaee pacmHpcHMe h npK»aTne nJiacTwpR 
jxo no/iHoro KoiiraKTa cro ro^pHpoBaMHort 
MacTH K BHyrpeHMefl creHKC oficanHofl 

r.OJlOHHH, 

repMeTHsauHA BHyrpcHMcft nonocTH 
miacTbipfl npH C03AaHHH fiaBJiemsi o6ec- 
neMHBaeTcn 3a cner y3JiOB 4 yiuioTHC- 
HMJi» pacnojiomeHHMx no KOHuaM nnacTw- 

PH B lOUIHHAPHUeCKHX MaCTilX. IIpHMeM 

nepBOtiaqaiibHo rcpMeTMsauHH oOecne- 
tiHBaeTCH 4ameo6pa3HbiMH MawKeTaMM 6, 
a npH pocTc naBJieHHH HaACXHocTb rcp- 
MSTHaauHK AononHHTCJibHo noBumaeTCH 
3/iacTHmiMMH BTynxaNK 5, KOTophie noA 
BosA^AcTBHeM AasneKHR, nepeMemaflCb 
coBMecTHo c MameoOpasHMMM MawieTaMH 
B occBOM HanpaaneHHM no mraHre 1» 
cxHHaioTCHy a B paAHanbHOM KanpaBAeHHH'- 
no AHaMerpy yBCAHtiHBaioTCH^ npo^Ho KOH- 
TaKTMpyH C mUIHHAPHMeCKOfl noBepxHo- 
CTbK) ruiacTwpH c OAHoBpeMeHHUM ero 
gacoiHpeHHeM npH pocre AaBneHHH jxo 
KpHTH^ecxoro MOMCHTa. B MOMCHT Hacxy 
nneHKff KpHTiweCKoro (pac^cTHoro) 
AaBneKMji cpesaercH orpaHKHMTcnb (maft- 
6a) 8 H MMxKHft yscji A ynnoTHCHHH nc- 
peHemaercH no nonoft mraHre bmh3. Oa^ 
KOBpcMeHHO npH HCSHaMMTejibHOM (pac- 
qerHOM) yBCJiHMeMHH AaBJieHHH cpcsaer- 
CH itMKcaTop 11 ncpexpiiiBaTefw noroxa 
cpe3Hoft aarnyniKK 10, KOTopan nanaer 
B pacoHpeHHyio nonocxb 13 Ha orpaHH- 
wTeAbKyio xpecTOBHHy 12, ocBo6o«Aa^ 
xaHaji AHH ncpcAauM xhakocth b rKAPas- 
jimecxyio AOpHMpytfoiyio ronoBxy 14. 06- 
paTHbtfl KJianaH 15 npH co3AaHMH Aasnc- 
KHx B fiQPHHpyvm^f^ ronoBKC 3aKpbiBaeT- 

IlpOUeCC pa3BaJIbUOBKH UUUIHHAPH^eC* 

xHx KOHilOB njiacTbipH H xanM^poBKH no 
Bacft ero AHHHe ocymecTBAHC-TCH nyrcM 

npOTHFHBaHHfl HOA AHBJieHHeM PHAPaB- 

AH^ecxoft AopHHpyioiaeft ronoBKoft npn 
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noAbCMe HacocHo-KOMnpcccopiihix rpyO 
iia noBepxHocTH. TaK xaK iio/ian mxaH- 
ra 1 MMeer paA»aAMtt(c otdcpcthh 2 c 

DbOCOAOM WMAKOCTU B CKBaxHUy, TO noA** 

^ A^P^^HHe Heo6xoAMMoro AaBneHHH b ycT- 
poAcTBe npM paaBanbuooKc kohuob m 
KanH6poBKe nnacTbipH oGecneMMBaeTCH 
33 CHCT yBennqcHMH. npowsBOAHTenbHo- 
CTH Hacoca. 

KaAH6poBKy anacTbipH mo^ho noBTO- 
pHTb MHoroKpaTHUMH npoxDAaMH PHAPaB- 
jiHMecKoft AopHMpywmeft toaobxh, npn 
3T0M cnycx poaobkm b HCxoAHoe noJio- 
^5 xeHHe ocymecTBJiHeTCH 6e3 HsOuTOHHoro 
AaaneHHa xhakocth b cHCTene. 

nocjte oxoHiiaHH« npoaecca ycraHOB- 
XH nnacTwpH M36wTOHHoe.AaBJieKHe b 
CHCTeHC cKKMaeTCH H ycTpoilCTBO noA- 
2Q HMMaercH na noBepxHocTb, npn 3T0m 

CAHB 3KHAKOCTH H3 Tpy6 OCymeCTBAHeTCfl 

qepe3 paAHajibHwe oTBepcTHH 2 ycrpoft- 

CTBa« 
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OopMyna H3o6peTeHMH 

ycrpoftCTBo ahh ycranoBXH nnacrupH 
B oOcaAHoft Tpy6e, coAepxamee nojiyw 
arraHpy c paAHanbHUMM oTBepcTHHMM, 
po^pHpoBaHHbift nnacTbtpb c uhahhaph-" 
necKHMH yqacTxaMH no xoHuaM Ann pa3- 
HeneHHfl sepxHero, mccrxo cBxaaHHoro 
c noJidft nraHPOft, h HWjKHepo ysnoB 
yiuioTHeHHH, pacnonoKeHHbie b nonocTH 
nnacTbipH ynopw, mecrxo cBHsaHKwc c 
yajiaMH yiuioTHeHHH, h pasMcmeHHyio noA 
nnacTUpeM AopHHpywmyio roiiioDxy, o t- 
AHuawiueecH tcm, mto, c ue- 
Abw noBboneHHa HaAexHocrH pa6oTbi ycT- 
poflCTBd 3a ctier npeAOTBpan^eHHH aa- 
KjiHHHBaHHii ynopoB B njiacTbipe npH oji" 
HOBpeHfiHHOM ynpomcKHH tro xoHCxpyx- • 
AHH, KKJKHHfl yscA ynnoTHeHMx ycTaHOB- 
ACH Ha cpesHOH sneMeHTB na nonoft 
orraHre, nocneAHXH xecrxo csHsana racx- 

HHN KOHUOM C AOpHHpywmCft rOAOBXOft H 

HMeer b cBoefl nonocrw noA paAHajibHu- 
MH oTBepCTHXKH nepexphmarejib noroxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conicaJ stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4, Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutofF assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 , At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutofF at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surfece on 
patch 3, m order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cyhndncal pans of the patch, a flow shutoflF assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that IS disposed m the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
flie lower end of hoBow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 1 7 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod I, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cyUndrical surface of the 
patch mth its simuhaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared oflFand 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 15 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
saing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
where lowenng of the head into the initial position is accomplished without excess pressure of 
the fluid in the system. f ^ 

I the process of patch placement is finished, the excess pressure in the system is 

released and the device is hfted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 



Claim 



A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch with cylindrical portions at the ends for disposition of an upper packinc 

^"^ J' connected with the hollow rod and a lower packing assembly, supports 
that are disposed m the cavity of the patch and are rigidly connected with the packing 
assembhes, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports m the patch while simultaneously simplifying its design, the lower packing 
assembly ,s mounted on a shear member on the hollow rod, the latter is rigidly comiected by 
the lower end with the coring head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 
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[see Russian original for figure] (see Russian original for figure] 

A— A B— B 

Fig 2 Fig. 3 

[see Russian original for figure] 

Fig. 5 



1432190 



[see Russian original for figure] [see Russian original for figure] 



Fig 6 Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 
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